Lack of p53 protein expression in preneoplastic rat hepatocytes in vitro after exposure to N-acetoxy-acetylaminofluorene, X-rays or a proteasome inhibitor.
Clonal expansion of initiated cells is an important process in carcinogenesis. Loss of functional p53 protein in initiated, preneoplastic cells might be involved in this process because such a loss would favour cell growth at the expense of normal cells upon exposure to genotoxic compounds. We have tested the hypothesis that p53 is not expressed in preneoplastic cells in the rat liver. Hepatocytes were isolated from livers of 10-week-old female rats that contained foci of preneoplastic hepatocytes, generated by 6-7 weekly injections of diethylnitrosamine (0.15 mmol/kg body wt intraperitoneally (i.p.)), starting 24 h after birth. The mixture of phenotypically normal and preneoplastic hepatocytes was exposed to X-rays or N-acetoxy-acetylaminofluorene (NAAAF), both causing DNA damage directly. At 24 and 48 h after exposure the cells were fixed and double stained for glutathione-S-transferase 7-7 (GST7-7), to identify preneoplastic cells, and p53. The percentage of p53-positive cells was much lower in GST7-7 positive (GST7-7+) than in GST7-7 negative (GST7-7-) hepatocytes. Exposure of cells to X-rays or NAAAF induced p53 in GST7-7- cells after 24 h, but GST7-7+ hepatocytes failed to do so. These results suggest that preneoplastic cells do not express p53 or have an attenuated p53 response to genotoxic treatments. This was confirmed when the cells were exposed to a proteasome inhibitor, PSI, which inhibits p53 degradation: a 12-fold increase in p53-positive cells was found after 48 h in GST7-7- hepatocytes, but in GST7-7+ hepatocytes no increase was observed. The percentage of GST7-7+ hepatocytes among surviving cells was increased after exposure to NAAAF, suggesting that these are more resistant to NAAAF than GST7-7- cells. This was not observed with PSI. These results indicate that preneoplastic hepatocytes have a lower p53 protein content and are not able to increase p53 upon inhibition of p53 breakdown or upon induction of DNA damage. Therefore, loss of p53 may favour clonal expansion of preneoplastic hepatocytes in the rat after administration of hepatocarcinogens or X-rays.